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(54) (57) CMCTEMA 3JlEKTPOCHAB>KE- 
HMfl 3J1EKTPMMECKMX >KEj1E3HL>1X 
XlOPOr nOCTO^HHOrO TOKA. coAe P >Ka- 
man ycraHOBJieHHbie tia twroBhix noAcraHUHflx 



npeo6pa30BaTe;iM % oahh ncnioc KOTopux co- 
eAMueH c peflbcaMH, a Apyrofi Mepe3 BbiK/iiOMa- 

TeJ1H — c KOIITaKTHOH CeTbK). AOIIOJlHHTeJlbHblfi 
npOBOA, nOABeiiieHHblH UCpC3 H30AHTOpbl Ha 
OnOpaX K0HT3KTHOH CCTH. OTCaCblBaiOlUHe TpaHC- 
(|)OpMaTOpbI, OAHH KOHeU nepBHMHOH oCmotkh 

Ka>KAoro H3 KOTopux Mepe3 KOHAeHCaTOp noA- 
KJiioMeH k KOHTaKTHOMy npoBOAy. a BTOpHMHOH- 
k AonojiHHTeAbHOMy npoBOAy. npHMCM Apyrne 

KOHUbl TOH H ApyrOH 06MOTOK nOAKJI lOMCHbl 

k pejibcy. m nepeMUSKH» cocAHHHioiUHe aoikwi- 
HHTejibHbiA npoBOAC peAbcaiun. oTJiunaiomaRCR 

TCM, MTO, C UeJIbK) nOBblllieHHfl H3AOKHOCTM, 

OHa CHa6>KeHa Gjiokom KOMwyTauHH, hmcioiuhm 
koutokt ciir«aAbHoro p^-ie KpacHoro orHH cse- 
uxjmpa, BKAioMCHHbiH sepe3 AByxnOAIOCHHK B 
pa3pwB nepeMbiMKH. 
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M3o6|K'TOHIIO onilK'MTOH K 3.1CK T|*'i'naf)- 
KvCHHK) 3.1CKTpun0.lltM/KIIOI'U CUCTillKI. 

Ue.ib Hao6pereitiiH - nonbimciiHc iiaAe/K- 

HOCTH CHCTCMW. 

Ha MepTewc npiiBCACHn iipHHiiHiiHa.ibiiaH 
cxeMa CMCTeMu. 5 

ClfCTCMa 3JieKTpOCIiaG>KOHI!fl 3.1CKTPHMC- 

ckhx >Ke^c3Hwx Aopor nocTORiuroro Tona 
coAepaurr ycTaHOB.ieiiMbie na rnroabix hoa- 
CTamuiH x npeoOpaaoeaTejiM 1, "oamh iiojikh* 
KOTopux coeAHHen c peJibcaMH 2, a Apyrofi 10 

Mepe3 BblKAIOMaTCAH 3 — C KOHTBKTHOH CCTblO 4. 

jionojiHHTCJi bHbiM nposoA 5, noiiBemeHHbiH ne- 
pc3 H30Ji»Topbi 6 na onopax 7 koht3kthoh 
ceTH 4, oTcacbiBaioiuHe Tpanc(|)opMaTopu 8. 

,„0 AH H _KO HC_U Jl C p.B HM H 9iLj?!j ^ PJHW KaWAOTO 113 
KOTOptJX Mepe3 KOHAeHCaTOp 9 tiOAKAiOHCH 15 
K KOHTSKTHOMy npOBOAy, a BTOpMUHOH — K AO- 

noji h htca bii o m y npoBOAy 5, npiiMCM Apynic 

KOHUbt TOM M Ap>TOH OOMOTCK nOAK/nOMCHbl 
K pC^bCy 2, II IJCpCMWMKH 10. COeAMIIHIOIUHC 
AOnOJIHHTCAbHblH npOBOA 5 C pCHbCaMH 2. ClIC- 

TeMa cna6>KCHa 6aokom 1 1 KOMMyramiH c koh- 20 

TaKTOM II.!, IIMOKMIIHM KOHT3KT CHniaJlbllOrO 

pejie KpacMoro onia cBeTO({>opa 12, bkjhomch- 
huh Mepes AByxno.imcHHK 13 b pa3pwB nopo- 

MblMKH 10. 

CncreMa paOoTacr c/.eAyioiUHM o6pa30M. 25 

ripH OTCyTCTBHIl 3ACKTpOHOABH>KHOrO CO- 
OTS B 3 14 (3. n. C.) Ha MOKnOACTaHUHOHHOfl 

30He b p€ACK mux uiKacfeax 15 ee cBeTO^opoB 12 
b c HrHa/i b hom 6.noKe 16 peAC >KCAToro oriin 
m pcjic 3c.nenoro onifl B036y>KAeHbi h pa3MUKaio- 
iummh KoiiTaKTa Mil 1 7 ii 18 pejie weAToro oniH 30 
pa30MKnyTu ucuh iiHTaHun JiaMiiw l9KpacHoro 
orHfl m ueiui iiMTatiHfl KaTyiucK 6;iOKa II kom- 
MyrauHii.c koht3ktom I LI. Ilpn 3TOM na bccx 
CBeTO(|)opax I2 3toh mok noAcra huhoh hom 30hw 
ropMT paspeiuaiouiHH oronu (wcatuh. ae.ieHUH) 
m uenn bccx ce nepeMbmeK 10 pa30MKiiyTU 3a- 35 

MblKQ I01UIIM H KOMTaKTa.MH 6.10K3 1 I KOMMV- 
TailHH . 

Flo KOHTaKTHOH CCTH 4 30MbJ npOTCKOCT TOK 

rapMOHHK. o6ycAOB.ientiUH pa3HOCTbto hx na- 
(ipa>KeHHH ita cMe>KHbix uoACTaimiinx 3onu. 
Pa3HOCTb aanpnftcinui co2AaeTC« ?a «*wt 40 
paaHOH Harpy jKH na 30iia\. cmokhux c pac 

CM3TpHB3CMOH 30H0H. Ho AOIIO.IHIITCAMIOMY 

nponoAy 5 npoTeKacT tok noA achctbhcm paa- 

HOCTH HaiipH>KCHHH RTOpHMIIhlX 06MOTOK OT 

cacfiaaioiuHx Tpaiio[)OpMaTopoB 8 cmokhux 
noACTaiuimi. 3th oOa TOKa hmck>t paniiym iuyiii- 4 * 
M ii ii y ii naxo,iHTCH 11 npOTiiBO(|>a3C. TaKiiM 
o6pa30M o6ccne«iimacTCH KOMncncamiH Mciuaio- 

lUCrO BAH HIIHH THI'OBOH CCTM, 

npH IIOHBAOHHH lia MOKIIOACTaHUHOHMOH 

30iie 3. ii. c. 14 h uoo.iCAyJomeM cro nopeMOiuo- 

riHil TOK rapMOHHK, RpOTCKaiOIUHH MO KOHTaKT- 
HOH CCTH 4. MCHHCT BCAHHH HV H liailpailACIIIK*. 
T3K K3K 3HMIJKaCTCH MCpC3 3. II. C. I I. luMH 

uostniiiiiMHHCU ii a MC^iiOACTaiimtoHiitiii mmiv 
3. n. c. I I :*aiiHMacT oahh ce G.iok vm.h'tok 
hvth. to u iiiKai|>Y In CHCKKf.jpa l^orpawAaio- 55 
men: 3i ot foe ik yiacTOK. po.io :*iviTi»m ovum 
h pen* :«\K'iinr:) onin o^i'ctomcmn. I! pit » r • »\i 
pa tMiiis.iKHiiiK- MmiaKTM !7 n !.s pi\ir .^r.\ 
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mn» nniH .iumkhvtij h hoa^hjt naiipH^CHHC 
na .biMiiv 19 Kpacnoro orjiw cncTOifopa 12 h na 
KarYiiiKV Caokh I I komm yraiiH 11. Ha 3tom cbc* 

TOlflOpO 12 mpilT KpaCllblH OrOHb H KOHTaKT 

I I.I O.ioKa II KOMMyTaumi 3aMbiK.acr uenb 

IICpCMblMKH 10, liaxOAHIUCHCH OKOAO 3TOrO CBe- 

ro4)opa 12. 

ECAII 3. II. C. C I10C3AOM 3ahHMaCT ABa 

faoKa — ynacTKa, to b LiiKa<{>ax 15 CBeTO())opoB 
12. orpamAaiouuix 3rn y^acTKH nyTH, pcAc 
we/iToro or h h h pc^c 3e^eHoro orini o6€cto- 
Mciiw h Mepc3 pasMbiKaioHiwe 17 h 18 KOHraKTW 
peAe wciToro onin noAaeTCfl nanpH>KeHHe 
na jia.Mnw 19 Kpacnoro onin ooohx CBero({)o- 

POB 12 H Ha K3TV UIKH KOMMyTaUHOHHbJX AByX- 
HO^IOCHHKOB 13 ncpe.MblMeK 10 y 3THX CB6T0« 

(})opoB. B pc3y,ibTaTe 3Toro Ha AByx cbcto^o--- 
pax ropHT KpaciitJH oronb m uenn pacnarjoKen- 
hux B03Jie 3thx CBCTO(|)opoB 12 nepeMbmeK 10 

33MKIiyTbl. 

Bcacactbhc 3aMWKaiuin . uenefl nepeMbi- 

MCK 10 TOK B AOriOJlHHTCJlbHOM npOBOAC 5 MCHH- 
CT BCAitMHiiy. ii nanpaBJicHHe m cHoaa paeeH 
no BCAHMHiie ii npoTHBonoAo>KCJi no cf>a3e TOKy 
rapMO!iHK KOHTaKTHOH ccth , mc m o6ecncMHBa- 

CTCH KO MHCHCa HHH npH H3J1HMHH 3. n. C. I 4 H3 
MOKtlOACTailUHOHHOH 30HC. 

B TaKOM COCTOHHHH CHCTCMa 3^CKTpOCHa6- 

weHH« naxoAHTCH b Tenetine bpcmchh, noKa 
3. n. c. 14 ncpeMeuiaeTCH, b npeACAax oahhx 
h Tex >ne Gaokob— yMacTKOB nyTH. 

Mpn ncpexoAC 3. n. c. 14 c oahoto 6AOKa— 
yqacTKa na Apyrovi nponcxoAHT CAeAytouuie 
H3MCHCHHH. B aiKa(}>y 1 6 caeTO(})Opa 12, orpa>K- 
Aaiomcro iicpBUH 6.1 ok — ysacTOK, ciiaMaAa 
cpaOaTuiBaeT poAC >KejiToro othh, 33tcm no 
Mcpe yAaACHHH 3. n. c 14 cpa6aTbmaeT pe.ie 
3CAenoro ornw. ripn cpa6aTbiBa hhh peAe >kca - 
Toro othh cHHMacTca iianpfl>KCHHn c .laMnu 19 
KpacHoro onifl h ohs noTyxaeT h noAacTCH Ha- 
npw>KCHHe na jiaMiiy 20 >KejiToro othh h oHa 
3aropaeTCH. flpn cpa6aTbiBaHHH peAe 3CAeHoro 
onifl c ,iaMiibi 20 we.iToro onm HanpH^enne 
ctiHMaeTCH h nocTvnacT na -iaMny 21 3eAeHoro 
ornn, .^aMna 20 noTyxaer, jiaMna 21 3aropaeTC«. 
Iluc.io cpa6aTbiBaHiifl peAe ^KCAToro omn chh- 

M aCTCH H3 HpH >KCH HC C KBTV UIKH 6-IOKa 11 KOM- 

MYTauiiii ii cro KOiiraKT I I.I pa3pbiBacT uenb 

IK'pCMWMKH 10, KOTOpaH YCTaHOB-lCHa B03AC 

ncpiiorocBCToiJtapa 12. na kotopom 3aropaeTCH 

HiC.lTUH oroiib. 

B uiKa({)y cneTO<{)opa, orpawAaiomcro bto- 
pufi 6:iok— YMacroK n>Tii. na KoTopun Bbie3)Ka- 
ct 3. ii. c. 14. oTiiaaaeT pe.ie >Ke^Toro othh, 
ii.iii oTiiaaaKvr pc.ic )Ke.iToro orHH h peAe 3eAe- 
norooriiH. B nepooM CAyqae cHHMaeTCH Hanpn- 
>KCHtie c jiaMiibi 20 >kcatoto othh, bo BTOpOM — 
c .laMiibi 21 3e.icnoro oniH. Ha AaNiny 19 Kpac* 
iiorn ornH noAaoTVH iiaiip^DKCHMe, OHa laropa- 
cicH h OAnoiipoMoniio cpa6aTbiBaeT 6/iok II 

KOMMYTattHH H 3HMNK3CT KOH TaKTOM II. I UCIIb 
HCpCMIJHKH 10. paCH0A0>KeHH0H OKOAO CBCTO- 

»|w>pa. na KoropoM K\ropacTCH KpacHbtft oroitb. 

\\ piMy.ll.raiC *T»I\ IICpOKAK)MCHHH H ItOHHX 
tU'p.'MI.I'h'K ;Mn\'|l«*MIIHat*n*>l H3M01UMIHC HO.IH'IH- 
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„,,.,„„.„ nnmiona 5 CTJIMIIIIOIIIIOH 3«>HIJ TDK riip.MOIIMK WIHT3KTHOH 

i ^ ™ P ^r«l™ nZcZ™ b peay^are ™ro MariuiTituc no.™ o6ohx 



npoHcxoARiUHM ,,£ftX 2If tokod KOMncHciipyiOT apyr Apyra m b uen„x 

ii. c. 14 no MOKHoacraiiUHOiiiiofl aoiie. KaM T«ti»* -cm hc bo3hh- 

TaKHM o6pa30M. npH abidkchhh 3. n. c. 14 h 

pacnoJiojiceHMH ero b /iio6oh tomkc MCrcnoA- " a «- T - 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 . 1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,* 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 



1158400 



manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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